INTRODUCTION
Golden Beach in Taiwan is a sandy beach attracting many beachgoers because of its wide sandy beach and beautiful sunset (Fig. 1) . In recent years, this beach has been eroded. The cause of the beach erosion is considered to be due to the wave-sheltering effect of the Anping Harbor breakwaters constructed 4 km north of the beach. Now the restoration of sandy beach is underway by the construction of groins as well as beach nourishment using sand procured from the downcoast deposition area. This study aims to investigate the cause of the beach erosion of this beach to work out the effective measures against beach erosion.
CONTENTS
The construction of the Anping Harbor breakwaters started in 1999 and completed by 2004.
In 1985, a wide sandy beach extended on Golden Beach. After the construction of Anping Harbor, the shoreline on this beach retreated by 120-160 m due to the erosion. In this study, the damage of Golden Beach and shoreline changes were investigated using site photographs and satellite images as well as the analysis of the bathymetric survey data. The shoreline on Golden Beach has retreated in recent years, and the seawall was severely damaged. On June 6, 2002 before the erosion, a wide foreshore extended, and a vegetation zone extended in front of the seawall, implying that the backshore was stable against waves, as shown in Fig. 2 . The seawall, however, had been severely damaged by January 26, 2011, and the walkway fell down owing to the successive erosion, and concrete blocks were placed in front of the damaged seawall (Fig. 3) . of Anping Harbor, a slender erosion zone with depths ranging -3 or -5 m extends northward until the attachement to the south breakwater. Although significant profile changes can be seen in offshore area, the profile changes almost converge -6 m, implying that the depth of closure hc is -6 m. When longshore sand transport is blocked by a structure, sand is deposited upcoast of the structure, resulting in shoreline advance, whereas on the downcoast, the shoreline retreats and a concave profile is formed owing to the successive erosion. In this case, the change in shoreline position Δy and the change in the cross-sectional area ΔA can be determined from the profile changes. If we consider the correlation between ΔA and Δy, a linear relationship is generally obtained between them, and this regression coefficient between them gives the characteristic height of beach changes h which can be used as a constant for transforming the change in the foreshore area of the beach into the change in the volume of sand of the beach (Uda, 2017) . In the present case, we obtained the relationship of ΔA = 9.2Δy, and h becomes 9.2 m. This value is close to the sum of the berm height hR of 2.2 m and the depth of closure hc of 6 m. Furthermore, the increase in foreshore area south of Anping Harbor is given by 2.2×10 5 m 2 from the shoreline change. When multiplying this value by h = 9.2 m, the entire volume of sand deposited upcoast was calculated to be 2.0×10 6 m 3 . Since the construction of the Anping Harbor breakwaters began in 1999, 16 years have passed since then, and the annual rate of the deposition of sand has become 1.25×10 5 m 3 /yr, which is equal to longshore sand supply from the south coast. Thus, it was concluded that the beach erosin and accretion were triggered by this longshore sand transport.
ANALYSIS OF BATHYMETRIC SURVEY DATA

CONCLUSIONS
At present, the length of the south breakwater measured off the coast is 1.9 km and the point depth is 13 m below MSL, which is much greater than the depth of closure hc of 6 m below MSL, and longshore sand transport was completely blocked by the port breakwaters. Moreover, the wave direction at Golden Beach seasonally varies from the SW to the NW, so that the wave direction alternately changes in this area, implying that sand transported on the south side of Anping Harbor during the summer season could not easily escape from the wave-shelter zone of Anping Harbor in winter, causing marked sand deposition in the area adjacent to the port.
As a measure against beach erosion in this area, it is considered that groins with a point depth comparable to the depth of closure should be extended seaward, together with beach nourishment using sand deposited immediately south of Anping Harbor. Although some part of the sand is gradually transported northward, because the point depth of the groin is smaller than the depth of closure, sand deposited immediately south of the port could be reused to create the dynamic stability of the beach by the recycle use of sand. 
